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t^^T. R. o. Bis-f ttXBftit vry y 

X 3 T'A'fS-^ R E N. GEN, BE 
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Kh^^ R. 0. Bg^ttHil^yT'y y^stL 

*lfcB^<>B»CUT. 2R. 2G. 2BO,^aT 

.bs R, c. Bfe^ttHi^i^ xry y^^n* c 
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2 5^. rtD^/^*7yTE182 7itts flUiSO 

ZiMiRISB 2 6 i5< 7 y 088 2 3 - 1 - 2 3 - 3 

G L . B L>l& 1 BlK:»tt-5 3 fflCDWiafi^Cffl 
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. R-R. C-B. B-G©M^13. 
7'-^K7^^< 60-2, 60-4. — - 60 
-k + l«v R^G. C-R. B'-BOHO^Ul^i 

t^^*^?»lfilB 5 6 ;i>ib0^iai&^C S A. CSB 
tiZ^^ . K7-</N'6 0-1-6 0-k + 

tit:. R. G, BfetoiJ-yry y^^>JMt*?n. 
MLTs V h V ^ xj^^/>-j«i;u5 5 Of'-^A;^ 
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6 0 - k fflB{#0r - rJ' K 5 A 6 0 - 2 . 

60-4, •••60-k + liK:»lt^A^«l 
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SPECIFICATION 

1. Title of the Invention 

DATA DRIVER OF MATRIX DISPLAY DEVICE 

2 . Claim 

A data driver of a matrix display device, in which 
data voltage is applied to a data bus 1 of a matrix 
display panel 3 where the data bus 1 and a scan bus 2 are 
disposed intersecting perpendicularly to each other, 
comprising: 

a shift register 4 for sequentially shifting shift 
data according to a shift clock signal; 

a sample hold circuit 5 for sampling the display 
data corresponding to the data bus 1 to output the data 
voltage; and 

a timing selection circuit 6 for dividing the output 
signal of the shift register 4 into three signals, which 
are selected by three control signals to form sampling 
timing signals to be applied to the sample hold circuit 
5, 

3 . Detailed Description of the Invention 
[Summary] 
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This invention relates to a data driver of a matrix 
display device for applying data voltage to a matrix 
display panel in which a display medium such as liquid 
crystal or EL is interposed between a data bus and a scan 
bus disposed intersecting perpendicularly to each other, 
and it is an object of the invention to apply the data 
driver of the matrix display device to both the 
sequential sampling for white-and-black display and the 
simultaneous sampling of R, G and B signals for color 
display, and also decrease the operating speed of a shift 
register to reduce the power consiimption and lower the 
cost of construction. The data driver of a matrix 
display device, in which data voltage is applied to a 
data bus of a matrix display panel where the data bus and 
a scan bus are disposed intersecting perpendicularly to 
each other, includes: a shift register for sequentially 
shifting shift data according to a shift clock signal; a 
sample hold circuit for sampling the display data 
corresponding to the data bus to output the data voltage; 
and a timing selection circuit for dividing the output 
signal of the shift register into three signals, which 
are selected by three control signals to form sampling 
timing signals to be applied to the sample hold circuit. 
[Industrial Field of Application] 

This invention relates to a data driver of a matrix 
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display device for applying data voltage to a matrix 
display panel in which a display medium such as liquid 
crystal or EL is interposed between a data bus and a scan 
bus disposed intersecting perpendicularly to each other. 

In the small-sized liquid crystal color television 
receiver put on the market at present, used is the matrix 
display panel, in which the liquid crystal is enclosed 
between the data bus and the scan bus disposed 
intersecting perpendicularly to each other, and a color 
filter is provided. This type of matrix display panel 
has been expected to increase the display capacity and 
get larger and larger in size, and application as a 
display terminal device of a computer has been 
considered. Therefore, it is necessary to provide a data 
driver, which may ensure display quality to various uses. 
[Prior Art] 

A video signal according to NTSC standard is, as 
shown in Fig. 13, for example, a composite signal of a 
luminance signal, a. color difference signal and a 
synchronous signal, and when the video signal is 
separated and demodulated, it is separated into a 
synchronous signal SYN and the luminance signals of R 
(red) , G (green) and B (blue) , for example, as shown in 
Fig. 14. In the case designated by R + G + B, a white 
display is made. The video signal output from a computer 
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or the like makes a character or graphic display, and 
normally the video signal is, as shown in Fig. 12, 
composed of a synchronous signal SYN and R, G and B 
signals , 

In the case of using a matrix display panel such as 
a liquid crystal display panel, scan buses are 
sequentially scanned according to the synchronous signal 
SYN, and the data voltage sampling and holding the R, G 
and B. signals within one scan period is applied to the 
data bus. Fig. 15 is a block diagram showing the 
principal part of the conventional data driver for 
outputting the data voltage. In Fig. 15, the reference 
nximerals 71-1 to 71-n are sampling switches, 72-2 to 72-n 
are capacitors for holding, 74 is a shift register, 75 is 
a sample hold circuit, 7 6 is a level converter, 77 is an 
analog buffer circuit, 78-1 to 78-n are buffer circuits, 
SI to Sn are output signals of the shift register 74, Ql 
to Qn are output terminals connected to the data bus of 
the matrix display panel, SI is a shift register, CLK is 
a shift clock signal, OE is an enable signal, and Vbb is 
the voltage of a power supply such as OV. 

The shift register 74 sequentially shifts the shift 
data 31 according to a shift clock signal CLK, the output 
signals SI to Sn are taken as sampling timing signals of 
the sample hold circuit 75 through the level converter 
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76, the input R, G and B signals are sampled by the 
sampling switches 71-1 to 71-n, held by the capacitors 
72-1 to 72-n, and output for one line at the same time 
from the output terminals Ql to Qn through the analog 
buffer circuit 7 7 to be applied to the data bus of the 
matrix display panel . 

Fig. 16 shows the relationship between the R, G and 
B signals and the output signals SI, S2 , S3, ... of the 
shift register 74, and since the shift output signals are 
sequentially applied to the sample hold circuit 75, in 
the R, G and B signals, the levels at the points 
indicated by circles are sampled and held, and the data 
voltage according to the hold output is output. 
[Problems that the Invention is to Solve] 

In the case of using a display device including a 
matrix display panel such as a liquid crystal display 
panel or an EL display panel in which the data bus and 
the scan bus are disposed intersecting perpendicularly to 
each other as a display terminal device of a computer or 
the like, one dot of the display data is made correspond 
to three pixels of R, G and B. In that case, in the 
display data indicated by R, G and B in Fig. 17, 
sequentially R, G and B signals are sampled and held 
according to the shift output signals SI, S2 and S3 of 
the time tl, t2 , t3, and displayed corresponding to the 
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three pixels of the R, G and B. 

The display data RGB, however, causes waveform 
dullness as indicated by RGB' due to capacitance of a 
transmission path, so that when R signal is sampled and 
held according to a shift output signal SI at the time 
tl, a waveform dullness part is sampled, resulting in the 
disadvantage that accurate sampling of the display data 
is not performed. 

In order to overcome the above disadvantage, it will 
be sufficient to provide an output part having a current 
capacity large enough to quickly charge and discharge the 
capacitance of the transmission path. However, the 
disadvantage of an increase in power consumption is 
caused. 

As shown in Fig. 18, a data driver for performing 
simultaneous sampling is also known. That is, three 
sampling switches of a sample hold circuit 85 are 
simultaneously operated according to a shift output 
signal of a shift register 84 to sample and hold R, G and 
B signals at the same time, and data voltage is applied 
to the data bus of a matrix display panel not shown from 
the output terminals Ql, Q2 , ...through an analog buffer 
circuit 87 . 

In the sample hold circuit 85, however, even if the 
R, G and B signals can be simultaneously sampled to solve 
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the above problem due to waveform dullness, in the case 
of using a display panel having a small display capacity, 
the sampling timing interval is increased to lower the 
display resolution . 

As described above, the conventional data driver of 
a matrix display device has the configuration for either 
sequential sampling or simultaneous sampling, in the case 
of sequential sampling configuration, the display quality 
is degraded due to influence of waveform dullness, and in 
the case of simultaneous sampling configuration, the 
problem of deterioration of resolution is caused in 
displaying animation using a display panel having a 
comparatively small display capacity. 

Further, in the case of sequential sampling, a shift 
register having a bit length corresponding to the data 
bus of the matrix display panel is needed, so that the 
larger the display capacity is, the longer the bit length 
of the shift register should be, and also the higher the 
operating speed should be, resulting in the disadvantage 
of. being expensive . 

It is an object of the invention to apply a data 
driver of a matrix display device to both the sequential 
sampling and the simultaneous sampling and also decrease 
the operating speed of a shift register to reduce the 
power consumption and lower the cost of construction. 
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[Means for Solving the Problems] 

A data driver of a matrix display device according to the 
invention will now be described with reference to Fig. 1. 
A data driver of a matrix display device, in which data 
voltage is applied to a data bus 1 of a matrix display 
panel 3 including liquid crystal, EL or the like where 
the data bus 1 and a scan bus 2 are disposed intersecting 
perpendicularly to each other, includes: a shift register 
4 for sequentially shifting shift data according to a 
shift clock signal; a sample hold circuit 5 for sampling 
the display data corresponding to the data bus 1 to 
output the data voltage; and a timing selection circuit 6 
for dividing the output signal of the shift register 4 
into three signals, which are selected by three control 
signals to form sampling timing signals to be applied to 
the sample hold circuit 5. The data voltage is applied 
from the sample hold circuit 5 through an analog buffer 
circuit 7 to the data bus 1 of the matrix display panel 
3, and scan pulses are sequentially applied from a scan 
driver 8 to the scan bus 2 of the matrix display panel 3 . 
[Operation] 

The timing selection circuit 6 may be constructed by 
an AND circuit or a latch circuit. In the case of 
constructing it using the AND circuit, three control 
signals are all '"1", to simultaneously sample R, G and B 



8 



signals applied to the sample hold circuit 5. On the 
other hand, the timings of three control signals are set 
to form sampling timing signals obtained by dividing the 
output signal of the shift register 4 into three timings, 
whereby the R, G and B signals are sequentially sampled. 
[Embodiments] 

The embodiments of the invention will now be 
described in detail with reference to the drawings. 

Fig. 2 is a block diagram showing the principal part 
of one embodiment according to the invention, the 
reference numerals 11-1 to 11-n designate a sampling 
switch including a transistor or the like, 12-1 to 12-n 
designate a capacitor for holding, 13-1 to 13 -n designate 
an AND circuit, 14 a shift register, 15 a sample hold 
circuit, 16 a timing selection circuit, 17 an analog 
buffer circuit, 18-1 to 18-n a buffer circuit, SI a shift 
data, CLK a shift clock signal, SI to Sm a shift output 
signal, REN, GEN and BEN an enable signal, and Ql to Qn 
designate an output terminal . 

The three enable signals REN, GEN, BEN applied to 
the timing selection circuit 16 correspond to the control 
signals in Fig. 1, and in the case where the enable 
signals REN, GEN, BEN are all ''1", for example, when a 
shift output signal Si of the shift register 14, for 
example, is applied to the timing selection circuit 16, 
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the output signals of the three AND circuits 13-1, 13-2, 
13-3 are ''1" at the same time, and three sampling 
switches 11-1, 11-2, 11-3 of the sample hold circuit 15 
are simultaneously turned on, so that the R, G and B 
signals are simultaneously sampled and held in the 
capacitors 12-1, 12-2, 12-3. 

When the shift output signal SI of the shift 
register 14 is, for example, applied to the timing 
selection circuit 16, in the case where three enable 
signals REN, GEN, BEN are sequentially set to "1", the 
three sampling switches 11-1, 11-2, 11-3 of the sample 
hold circuit 15 are sequentially turned on so that the R, 
G and B signals are sequentially sampled. 

Fig. 3 is a diagram for explaining the operation, in 
which the same reference numerals as those of Fig. 2 
designate examples of signals having the same name. The 
shift data SI applied to the shift register 14 is 
sequentially shifted according to a shift clock signal 
CLK to form shift output signals 81, S2 , S3, 

When the enable signals REN, GEN, BEN are 
sequentially set to '^1" within one shift clock signal 
period T as shown in the drawing, the sampling timing 
signals applied to the sample hold circuit 15 are as 
indicated by solid lines IR, IG, IB when the shift output 
signal SI is applied to the timing selection circuit 16, 
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and on the other hand, they are as indicated by solid 
lines 2R, 2G, 2B when the shift output signal 32 is 
applied. Accordingly, the R, G and B signals are 
sequentially sampled. 

When three enable signals REN, GEN, BEN are all ^^1", 
as described above, the timing selection circuit 16 
outputs the shift output signals SI, 32, ...of the shift 
register 14 intact by branching to three signals. For 
example, when the shift output signal Si is applied to 
the timing selection circuit 16, the sampling timing 
signals indicated by dotted lines IR, IG, IB are applied 
to the sample hold circuit 15 so that the R, G and B 
signals are simultaneously sampled. When the next shift 
output signal 32 is applied, similarly the sampling 
timing signals indicated by dotted lines 2R, 2G, 2B are 
output so that the R, G and B signals are simultaneously 
sampled. 

Thus, application to both the sequential sampling 
and the simultaneous sampling is enabled, and also as the 
bit length of the shift register 14, one-third as large 
as the number of data buses of the matrix display panel 
will suffice, whereby as compared with the conventional 
one, the operating speed of the shift register 14 is made 
lower as much as 1/3 so that an inexpensive shift 
register may be used. 
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Fig. 4 is a block diagram showing the principal part 
of another embodiment according to the invention, in 
which the same reference numerals as those of Fig. 2 
designate the same parts, and which shows the case where 
a timing selection circuit 16A is constructed by switches 
19-1 to 19-n including a transistor and the like, a 
sample hold circuit is divided into a sample circuit 15a 
and a hold circuit 15b, and a timing selection circuit 
16A is provided between them. 

The shift output signals Si to Sm of the shift 
register 14 obtained by shifting the shift data SI 
according to a shift clock signal CLK are divided into 
three signals to be applied to the sample circuit 15a, 
and the sampling switches 11-1 to 11-n of the sample 
circuit 15a are turned on three by three to 
simultaneously sample the R, G and B signals and apply 
the same to the timing selection circuit 16A. 

In the timing selection circuit 16A, the switches 
19-1 to 19-n are on-off controlled according to the 
enable signals REN, GEN and BEN, so that when the R, G 
and B signals are simultaneously sampled according to the 
shift output signal SI by the sampling switches 11-1 to 
11-3, and the enable signals REN, GEN and BEN are 
simultaneously set to ''1", the switches 19-1 to 19-3 are 
turned on at the same time to hold the signals in the 
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capacitors 12-1 to 12-3 of the hold circuit 15b. That 
is, the R, G and B signals are simultaneously sampled. 

When the enable signals REN, GEN, BEN are 
sequentially set to '1', the switches 19-1 to 19-3 are 
sequentially turned on, whereby the R, G and B signals 
simultaneously sampled by the sampling switches 11-1 to 
11-3 of the sample circuit 15a are sequentially sampled 
and held in the capacitors 12-1 to 12-3 of the hold 
circuit 15b. That is, the R, G and B signals are 
sequentially sampled . 

Fig. 5 is a block diagram showing the principal part 
of still another embodiment according to the invention, 
in which the reference numerals 21-1 to 21-n designate a 
sampling switch, 22-1 to 22-n a capacitor for holding, 
23-1, 23-2, 23-3 a latch circuit, 24 a shift register, 25 
a sample hold circuit, 26 a timing selection circuit, 27 
an analog buffer circuit, 28-1 to 28-n a buffer circuit, 
SI a shift data, CKL a shift clock signal, SI to Sm a 
shift output signal, RL, GL, BL a latch signal, and Ql to 
Qn an output terminal . 

Although the shift register 24, the sample hold 
circuit 25 and the analog buffer circuit 27 are 
constructed similarly to those of the above embodiments, 
the timing selection circuit 26 includes latch circuits 
23-1 to 23-3, and three latch signals RL, GL, BL 
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correspond to three control signals in Fig. 1. 

The latch circuits 23-1 to 23-3 of the timing 
selection circuit 26 are adapted to latch the shift 
output signals SI to Sm of the shift register 24 
according to the latch signals RL, GL, BL, and apply the 
same as sampling timing signals from the output terminal 
Q to the sample hold circuit 25. Thus, the R, G and B 
signals are sampled by the sampling switches 21-1 to 21- 
n, and held in the capacitors 22-1 to 22-n to apply the 
data voltage from the output terminals Ql to Qn through 
the buffer circuits 28-1 to 28-n to the data bus of the 
matrix display panel not shown. 

When the latch signals RL, GL, BL are simultaneously 
applied to the timing selection circuit 26, for example, 
the shift output signal Si is latched in the latch 
circuits 23-1 to 23-3 at the same time, and according to 
the sampling timing signal from the output terminal Q, 
the sampling switches 21-1 to 21-3 of the sample hold 
circuit 25 are simultaneously turned on to sample the R, 
G and B signals at the same time. 

On t*he other hand, when the latch signals RL, GL and 
BL are sequentially applied, for example, after the shift 
output signal SI is latched in the latch circuit 23-1, 
latched in the latch circuit 23-2, and further latched in 
the latch circuit 23-3. That is, the shift output signal 
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SI is latched in the latch circuits 23-1 to 23-3, 
respectively in three different timings, so the sampling 
timing signals different in timing are secjuentially 
applied to the sample hold circuit 25, thereby 
sequentially sampling the R, G and B signals. 

Fig. 6 is a diagram for explaining the operation of 
sequential sampling in Fig. 5, in which the same 
reference numerals as those of Fig. 5 designate examples 
of signals having the same name. The shift data SI is 
sequentially shifted according to the shift clock signal 
CLK to sequentially output shift output signals SI, S2 , 
S3, — When three latch signals RL, GL, BL are applied 
in different phases, they are sequentially latched in the 
latch circuits 23-1 to 23-3 corresponding thereto to be 
sequentially output from the output terminals Q of the 
latch circuits 23-1 to 23-3 corresponding to the shift 
output signal SI as indicated by IR, IG and IB, and 
sequentially output further corresponding to the shift 
output signal S2 as indicated by 2R, 2G. Thus, in the 
sample hold circuit 25, the R, G and B signals are 
sequentially sampled. 

Fig. 7 is a diagram for explaining the operation of 
simultaneous sampling in Fig. 5, in which the same 
reference niimerals as those of Fig. 5 designate examples 
of signals having the same name. Although a shift data 
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51, a shift clock signal CLK and shift output signals SI, 

52 , S3, ...are the same as those shown in Fig. 6, the latch 
signals RL, GL, BL are applied to a timing selection 
circuit 26 in the same phase. Accordingly, the shift 
output signals Si, S2, S3, ...are simultaneously latched in 
the latch circuits 23-1 to 23-3 to be output from the 
output terminals Q corresponding to the shift output 
signals SI, S2 as indicated by IR, IG, IB, 2R, 2G, ...so 
that the R, G and B signals are simultaneously sampled. 

Fig. 8 is a block diagram of a display device 
adopting sequential sampling display, in which a matrix 
display panel 3 0 is a black-and-white matrix display 

panel with 243 x 240, for example, the reference numeral 
31 designates a data bus, 32 a scan bus, 33 a switching 
element such as a transistor, 3 4 a display element formed 
of lic3[uid crystal or the like, 35 a synchronous 
separation circuit, 36 a color difference signal trap, 37 
a buffer amplifier, 38 a timing control circuit, 39 a 
scan driver, and 40-1 to 40-3 designate a data driver. 

The data drivers 40-1 to 40-3 respectively have the 
configuration shown in Fig. 2, Fig. 4 or Fig. 5, in which 
243 data buses of the matrix display panel 3 0 are 
assigned to the respective data drivers 40-1 to 40-3 by 
81 data buses each. The shift registers of the 

respective data drivers 40-1 to 40-3 are connected in 
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series, so that the shift data Si is shifted according to 
the shift clock signal CLK. 

A video signal is applied to the synchronous 
separation circuit 35, and the separated synchronous 
signal SYN is applied to the timing control circuit 38 to 
output the shift data SI, the shift clock signal CLK, the 
control signals CSl, CS2 , CS3 such as an enable signal or 
a latch signal, the scan data SD and the scan clock 
signal SCN. In the color difference signal trap 35, a 
color signal is sampled from the video signal by trap 
with 3-58 MHz to be applied as a black-and-white 
luminance signal through the buffer amplifier 37 to the 
data drivers 40-1 to 40-3. In this case, the terminals 
to which the R, G and B signals are applied are connected 
in common to apply the luminance signal. 

The scan driver 39 shifts the scan data SD according 
to a scan clock signal SCN, and sequentially applies a 
scan pulse to the scan bus 32 by the shift output signal, 
and in synchronization with the scan pulse, the data 
voltage for one line is output from the data drivers 40-1 
to 40-3 and applied to the data bus 31 of the matrix 
display panel 30. 

In the case where the timing selection circuit of 
the data drivers 40-1 to 40-3 is configured as shown in 
Fig. 2 or Fig. 4, the control signals CSl, CS2, CS3 from 



17 



the timing control circuit 38 are enable signals REN, 
GEN, BEN, and as shown in Fig. 3, made different in 
phase, whereby the luminance signals from the buffer 
amplifier 37 are sequentially sampled. In the case where 
the timing selection circuit is configured as shown in 
Fig. 5, the control signals CSl, CS2 , CS3 from the timing 
control circuit 38 are latch signals RL, GL, BL, and as 
shown in Fig. 6, made different in phase, whereby the 
luminance signals from the buffer amplifier 37 are 
sequentially sampled. 

In the case of a black-and-white television 
receiver, when three dots of R, G and B are 
simultaneously sampled, the resolution is degraded, but 
as described above, the sequential sampling can make a 
display without lowering the resolution. 

Fig. 9 is a block diagram of a display device 
adopting simultaneous sampling display, in which the 
reference numeral 41 designates a data bus, 42 a scan 
bus, 43 a switching element such as a transistor, 44 a 
display element, 45 a matrix display panel, 47 a buffer 
amplifier, 48 a timing control circuit, 49 a scan driver, 
and 50-1 to 50-3 designate a data driver. The matrix 
display panel 45 has a display capacity of 320 x 200 x 3, 
for example, and in the case where the R, G and B pixels 
are arrayed in stripes to make a color display, 320 data 
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buses 41 are assigned to the data drivers 50-1 to 50-3, 
respectively . 

The R, G and B signals and a synchronous signal SYN 
are input from a computer or the like, and the shift data 
SI, the shift clock signal CLK, the control signal CS, 
the scan data SD, and the scan clock signal SCN are 
output from the timing control circuit 48 according to 
the synchronous signal SYN. The R, G and B signals from 
the buffer amplifier 47 are applied to the data drivers 
50-1 to 50-3. A scan pulse is applied from the scan 
driver 49 to the scan bus 42 of the matrix display panel 
45, and in synchronization with it, the data voltage is 
applied from the data drivers 50-1 to 50-3 to the data 
bus 41. 

The data drivers 50-1 to 50-3 are respectively 
configured as shown in Fig. 2, Fig. 4 or Fig. 5, and the 
shift registers thereof are connected in series, thereby 
shifting the shift data Si according to the shift clock 
signal CLK. The control signal CS from the timing 
control signal 48 corresponds to the enable signals REN, 
GEN, BEN of the same phase when the timing selection 
circuit of the data drivers 50-1 to 50-3 is configured as 
shown in Fig. 2 or Fig. 4, and corresponds to the latch 
signals RL, GL, BL of the same phase when it is 
configured as shown in Fig. 5. 



19 



Thus, in the data drivers 50-1 to 50-3, the R, G and 
B signals are simultaneously sampled to thereby solve the 
problem of waveform dullness due to capacitance of a 
transmission path of the R, G and B signals and make a 
color display on the matrix display panel 45. 

Fig. 10 is a block diagram of a display device of 
split driven display type, in which data buses of a 
matrix display panel 55 are led out to both sides, and 
the data voltage is applied thereto by data drivers 60-1 
to 60-k+l- The reference numeral 56 is a timing control 
circuit, and 57 is a scan driver. The R, G and B signals 
from a computer or the like are applied to the data 
drivers 60-1 to 60-k+l, a synchronous signal SYN is 
applied to the timing control circuit 56, and shift clock 
signals CLKA, CLKB, control signals CSA, CSB, a shift 
data SI, a scan data SD, a scan clock signal SCN and so 
on are output from the timing control circuit 56. 

The data drivers 60-1 to 60-K+l are configured as 
shown in Fig. 2, Fig. 4 or Fig. 5, the shift registers of 
the odd-numbered data drivers 60-1, 60-3, ...60-k are 
connected in series to sequentially shift the shift data 
SI according to the shift clock signal CLKA, and 
similarly the shift registers of the even-numbered data 
drivers 60-2, 60-4, ...60-k+l are also connected in series 
to sequentially shift the shift data SI according to the 
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shift clock signal CLKB. 

As to the R, G and B signals, corresponding to the 
configuration of Fig. 2, Fig. 4 or Fig. 5, the odd- 
numbered data drivers 60-1, 60-3, ,..60-k are connected to 
have the relationship represented by R— >R, G— >B, B— >G, and 
the even-numbered data drivers 60-2, 60-4,.,. 60-k+l are 
connected to have the relationship represented by R— >G, 
G->R , B->B . 

The sampling timing signals in the data drivers 60-1 
to 60-k+l are formed by a shift output signal of the 
shift register and the control signals CSA, CSB from the 
timing control circuit 56 to sample the R, G and B 
signals, and the data voltage is applied to the data bus 
of the matrix display panel 55 in synchronization with a 
scan pulse from the scan driver 57. 

In the matrix display panel 55, the R, G and B 
pixels at the points of intersection of the data buses 
and the scan buses are arrayed as indicated by circles, 
and the data buses are alternately led out to both sides, 
whereby in the odd-numbered data drivers 60-1, 60-3, ...60- 
k, the data voltage is applied to the data buses 
corresponding to the pixels arrayed in the order of R, B, 
G, R, B, and G, and in the even-numbered data drivers 60- 
2, 60-4, ...60-k+l, the data voltage is applied to the data 
buses corresponding to the pixels arrayed in the order of 
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G, R, B, G, R and B. 

In the case where the data drivers 60-1 to 60-K+l 
are configured as shown in Fig. 2, the odd-numbered data 
drivers 60-1, 60-3, ...60-k take the control signal CSA as 
the enable signal BEN, and takes the control signal CBS 
as the enable signals REN, GEN. The even-numbered data 
drivers 60-2, 60-4, 60-k+l take the control signal CSA 

as the enable REN, and take the control signal CSB as the 
enable signals GEN, BEN. 

Fig. 11 is a diagram for explaining the control 
timing of Fig. 10, which shows the case where the timing 
selection circuit of the data drivers 60-1 to 60-k+l is, 
as described above, configured as shown in Fig. 2 and 
Fig. 4. That is, the shift data SI is applied from the 
timing control circuit 56 to the shift register, and 
shifted according to the shift clock signal CLK (CLKA, 
CLKB) , and shift output signals are obtained according to 
the shift clock signal CLK as indicated by Si, S2 . When 
the control signals CSA, CSB are output as shown in the 
diagram, in the data driver 60-1, since the shift output 
signal SI and the control signal CSB (REN, GEN) (See Fig. 
2) are ^^1", the output signals of AND circuits 13-1, 13-2 
are ''1", and the connection is made to have the 
relationship represented by R— >R, G->B, so that the R and 
B signals are sampled. 
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In the data driver 60-2, since the shift output 
signal SI and the control signal CBS (REN) (See Fig. 2) 
are '^1", the output signal of the AND circuits 13-1 is 
"1", so that the connection is made to have the 
relationship represented by R— >G to sample the G signal. 
That is, the input R, G and B signals are simultaneously 
sampled according to the sampling timing signals (IR, IG, 
IB) of Tl . Thus, the data voltage to the pixels R, B is 
applied from the data driver 60-1, and the data voltage 
to the pixel of G is applied from the data driver 60-2. 

Subsequently, since the control signal CSA is "1", 
in the data driver 6 0-1, corresponding to "1" of the 
enable signal BEN, the output * signal of an AND circuit 
13-3 becomes ''1" so that the connection is made to have 
the relationship represented by B— >G to sample the G 
signal. In the data driver 60-2, corresponding to ''1" of 
the enable signals GEN, BEN, the output signals of the 
AND circuits 13-2, 13-3 become ''1" so that the connection 
is made to have the relationship represented by G— ^R, B->B 
to sample the R and B signals. That is, the input R, G 
and B signals are simultaneously sampled according to the 
sampling timing signals (2R, 2G, 2B) of T2 in Fig. 11. 
Hereinafter, similarly according to the sampling timing 
signals T2 , T3 , T4 corresponding to the shift output 
signals SI, S2, ... and the control signals CSB, CSA, in 
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the odd-nximbered data drivers and the even-numbered data 
drivers, the G and B signals are simultaneously 

Scimpled. 

Fig. 12' is a diagram for explaining the control 
timing of Fig. 10, which shows the case where the timing 
selection circuit of the data drivers 60-1 to 60-k+l is 
configured as shown in Fig. 5. That is, the shift data 
SI from the timing control circuit 56 is shifted to the 
shift register according to the shift clock signal CLK 
(CLKA, CLKB) , and shift output signals Si, S2, ... are 
output. The control signals CSB, CSA are applied as 
latch signals to the latch circuit of the data drivers 
60-1 to 60-k+l. In this case, the input terminals of the 
R, G and B signals and the input terminals of the latch 
signals RL, GL, BL in Fig. 5 are connected to the input 
terminals in the odd-numbered data drivers 60-1, 60-3, 
60-k, and in the even-numbered data drivers 60-2, 60-4, 
...60-k+l in the same relationship as that in the case of 
describing Fig. 11. 

Thus, in the case where the shift output signal SI 
is ''1", when the control signal CSB (the latch signal) is 
''1", since the relationship is CSB=RL=CL in the odd- 
numbered data driver 60-1, the shift output signal Si is 
latched in the latch circuits 23-1, 23-2 (See Fig. 5), 
and since the relationship is CSB=RL in the even-numbered 
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data driver 60-2, the shift output signal SI is latched 
in the latch circuit 23-1. In the odd-numbered data 
driver 6 0-1, the connection is made to have the 
relationship represented by R— >R, G— >B, B— >G, so that the 
R and B signals are sampled, and in the even-numbered 
data driver 60-2, the connection is made to have the 
relationship represented by R— >G, G— >R, B— >B so that the G 
signal is sampled. That is, the R, G and B signals are 
simultaneously sampled according to the sampling timing 
signal designated by Tl . 

When the control signal CSA is "1", in the odd- 
numbered data driver 60-1, the relationship is CSA=BL, so 
that the shift output signal SI is latched in the latch 
circuit 23-3, and in the even-numbered data driver 60-2, 
the relationship is CSA=GL, BL, so that the shift output 
signal SI is latched in the latch circuits 23-2, 23-3. 
In the odd-numbered data driver 60-1, the G signal is 
sampled, and in the even-numbered data driver 60-2, the R 
and B signals are sampled. That is, according to the 
sampling timing signal designated by T2 , the R, G and B 
signals are simultaneously sampled. Hereinafter, 
similarly T3 , ...sampling timing signals are formed, and 
the odd-numbered and even-numbered data drivers are 
cooperated to simultaneously sample the R, G and B 
signals . 
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In the case where the data buses are led out to both 
sides of the matrix display panel 55 and respectively 
provided with data drivers, the shift register may be 
operated with 1/2 shift clock signal frequency as 
compared with the case where the data driver is connected 
to the data bus led out to one side, so it is preferable 
as the data driver of the matrix display panel having a 
large display capacity. 
[Advantage of the Invention] 

According to the invention, as described above, the 
data driver includes the timing selection circuit 6 for 
dividing the output signal of the shift register 4 into 
three signals, which are selected by the control signals 
CSl, CS2, CS3 such as three enable signals REN, GEN, BEN 
or latch signals RL, GL, BL to form the sampling timing 
signals to be applied to the sample hold circuit 5, 
whereby the data driver may be applied to the sequential 
sampling for the matrix display panel 3 having the 
comparatively small display capacity and the 
simultaneously sampling for the matrix display panel 3 
having the comparatively large display capacity according 
to the control signal. 

The output signal of the shift register 4 is divided 
into three signals, which are selected according to the 
control signals, whereby the bit length of the shift 



register 4 can be made one-third as long as that of the 
prior art so that the frequency of the shift clock signal 
can be decreased to lower the power consumption and make 
the constitution inexpensive, which may lead to the 
improvement in economical efficiency. 

4. Brief Description of the Drawings 

Fig. 1 is a diagram for explaining the principle of 

the invention; 

Fig. 2 is a block diagram showing the principal part 

of one embodiment according to the inventions- 
Fig. 3 is a diagram for explaining the operation of 

one embodiment according to the inventions- 
Fig. 4 is a block diagram showing the principal part 

of another embodiment according to the invention; 

Fig. 5 is a block diagram showing the principal part 

of still another embodiment according to the invention; 

Fig. 6 is a diagram for explaining the operation of 

sequential sampling; 

Fig. 7 is a diagram for explaining the operation of 

s imul t aneous s ampl ing ; 

Fig. 8 is a block diagram of a display device 

adopting sequential sampling display; 

Fig. 9 is a block diagram of a display device 

adopting simultaneous sampling display; 
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Fig, 10 is a block diagram of a display device of 
split driven display type; 

Figs. 11 and 12 are diagrams for explaining the 
control timing of Fig. 10; 

Fig, 13 is a diagram for explaining a video signal; 

Fig. 14 is a diagram for explaining RGB signals; 

Fig. 15 is a block diagram showing the principal 
part of the conventional data driver; 

Fig. 16 is a diagram for explaining the operation of 
the prior art; 

Fig. 17 is a diagram for explaining sequential 
sampling; and 

Fig. 18 is a block diagram showing the principal 
part of simultaneous sampling in the prior art. 

1: data bus 2: scan bus 3: matrix display panel 
4: shift register 5: sample hold circuit 6: timing 
selection circuit 7: analog buffer circuit 8: scan 
driver 
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Fig. 1: 

DIAGRAM FOR EXPLAINING THE PRINCIPLE OF THE INVENTION 

SHIFT DATA 

SHIFT CLOCK SIGNAL 

CONTROL SIGNAL 

3 : MATRIX DISPLAY PANEL 

4: SHIFT REGISTER 

5: SAMPLE HOLD CIRCUIT 

6 : TIMING SELECTION CIRCUIT 

7 : ANALOG BUFFER CIRCUIT 

8: SCAN DRIVER 

Fig. 2: 

BLOCK DIAGRAM SHOWING THE PRINCIPAL PART OF ONE 
EMBODIMENT ACCORDING TO THE INVENTION 
14 : SHIFT REGISTER 

Fig. 3: 

DIAGRAM FOR EXPLAINING THE OPERATION OF ONE EMBODIMENT 
ACCORDING TO THE INVENTION 

Fig. 4: 

BLOCK DIAGRAM SHOWING THE PRINCIPAL PART OF ANOTHER 
EMBODIMENT ACCORDING TO THE INVENTION 
14: SHIFT REGISTER 
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Fig. 5: 

BLOCK DIAGRAM SHOWING THE PRINCIPAL PART OF STILL ANOTHER 
EMBODIMENT ACCORDING TO THE INVENTION 
24: SHIFT REGISTER 

Fig. 6: 

DIAGRAM FOR EXPLAINING THE OPERATION OF SEQUENTIAL 
SAMPLING 

Fig. 7: 

DIAGRAM FOR EXPLAINING THE OPERATION OF SIMULTANEOUS 
SAMPLING 

Fig. 8: 

BLOCK DIAGRAM SHOWING A DISPLAY DEVICE ADOPTING 
SEQUENTIAL SAMPLING 
VIDEO SIGNAL 

30: MATRIX DISPLAY PANEL 

35: SYNCHRONOUS SEPARATION CIRCUIT 

36: COLOR DIFFERENCE SIGNAL TRAP 

38: TIMING CONTROL CIRCUIT 

39 : SCAN DRIVER 

Fig. 9: 
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BLOCK DIAGRAM SHOWING A DISPLAY DEVICE ADOPTING 
SIMULTANEOUS SAMPLING 
45: MATRIX DISPLAY PANEL 
48: TIMING CONTROL CIRCUIT 
49: SCAN DRIVER 

Fig. 10: 

BLOCK DIAGRAM SHOWING A DISPLAY DEVICE OF SPLIT DRIVEN 
DISPLAY TYPE 

55: MATRIX DISPLAY PANEL 
57: SCAN DRIVER 

Fig. 11: 

DIAGRAM FOR EXPLAINING THE CONTROL TIMING OF FIG. 10 
Fig, 12: 

DIAGRAM FOR EXPLAINING THE CONTROL TIMING OF FIG. 10 
Fig. 13: 

DIAGRAM FOR EXPLAINING A VIDEO SIGNAL 
SYNCHRONOUS SIGNAL 
COLOR DIFFERENCE SIGNAL 
LUMINANCE SIGNAL 
SYNCHRONOUS SIGNAL 



Fig. 14: 

DIAGRAM FOR EXPLAINING RGB SIGNAL 
Fig. 15: 

BLOCK DIAGRAM SHOWING THE PRINCIPAL PART OF THE 

CONVENTIONAL * DATA DRIVER 

74: SHIFT REGISTER 

76: LEVEL CONVERTER 

75: SAMPLE HOLD CIRCUIT 

77: ANALOG BUFFER CIRCUIT 

Fig. 16: 

DIAGRAM FOR EXPLAINING THE OPERATION OF THE PRIOR ART 
Fig. 17: 

DIAGRAM FOR EXPLAINING SEQUENTIAL SAMPLING 
Fig. 18: 

BLOCK DIAGRAM SHOWING THE PRINCIPAL PART OF CONVENTIONAL 
SIMULTANEOUS SAMPLING 
84: SHIFT REGISTER 
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